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Description 

This invention relates to an absorbent and a method for the production of an absorbent resin. More particularly, it 
relates to an absorbent having an extremely low residual monomer content and a method for producing an absorbent 
5 resin having a notably low residual monomer content without adversely affecting absorption properties thereto. 

Description of the Prior Art: 

In recent years, the use of a various absorbent resins as one component material for sanitary napkin, disposable 
w diaper, and other sanitary products serving to absorb bodily fluids or as an agronomic water-retaining agent has been 
prevailing. 

The absorbent resins of this class heretofore known to the art include partially neutralized cross-linked polyacrylic 
acid, hydrolyzate of starch-acrylonitrile graft polymer, partially neutralized starch-acrylic acid graft polymer, saponified 
vinyl acetate-acrylic ester copolymers, and hydrolyzates of acrylonrtrile copolymers or acrylamide copolymers or cross- 
15 linked materials thereof. 

However, these absorbent resins generally suffer persistence of unaltered monomers therein. When these absorb- 
ent resins are used in the fields of sanitary products, foodstuffs, etc., it is particularly desirable to lower the residual 
monomer contents to the fullest possible extent 

Attempts to lower the residual monomers in the polymers have been made for a long time in the field of water-sol- 
20 uble polymers such as. for example, polymeric f locculants. The methods adopted for these attempts are broadly sorted 
under the following three types as described in JP-A-56-1 03,207: 

(1) A method which relies on increasing the amount of a polymerization initiator or making split addition of the 
polymerization initiator. 
25 (2) A method which resorts to extraction as with a solvent. 

(3) A method which is aimed at changing residual monomers into derivatives other than polymers. These tech- 
niques may be applied to the operation of lowering residual monomer contents in the absorbent resins. 

Examples of application of the method of (1) to absorbent resins are found in JP-A-56-72.005 AND J P-A- 1-24,808. 
30 When this method is applied to an absorbent resin, the polymer or absorbent resin shows a decrease in molecular 
weight of backbone polymer chain, a decrease in absorption capacity due to excessive self-cross-linking reaction, and 
an increase in a water-soluble content. Thus, the characteristics of the absorbent resin are degraded in spite of a 
decrease in the residual monomer content. 

One example of the method of (2) is found in J P-A- 1 -292,003. Though this method is indeed effective in lowering 
35 the residual monomer content, it can be hardly called a desirable means because it requires use of a large amount of 
a solvent and entails very costly recovery of the solvent from the polymer. 

As typical examples of the method of (3) changing a residual monomer into derivatives other than polymers, a 
method which resorts to addition of an amine, ammonia, or a similar in the case of a water-soluble polymer (JP-B- 
33.2,646) and a method which resorts to addition of a salt of a hydrogen sulfite, a sulfite, a pyrosulf rte, or a similar (JP- 
40 A-56- 103,207), for example, are disclosed. Examples of direct application of this method to absorbent resins are also 
found in JP-A-1-62,317 and US-A-4.929.71 7. 

Our review of these methods reveals that the polymer obtained by the method disclosed in JP-A-1 -62,31 7 still has 
a high residual monomer content and the same remark holds good for the method of US-A-4,929,71 7, that this method 
is characterized by mixing the polymer with a substance capable of reacting with the residual monomer, adjusting the 
45 resultant mixture to a water content in the range of 20 to 90%, and then drying the mixture at a heightened temperature, 
and that the residual monomer content decreased by this method is still on the level of some tens of ppm. evincing infe- 
riority of the effect of this method. It is preferable to lower the residual monomer content of the absorbent resin to the 
fullest possible extent as described above. The absorbent resins produced by the existing methods suffer persistence 
of some tens to some hundreds of ppm of residual monomer therein. None of the existing absorbents has attained a 
so decrease of the residual monomer content to below 10 ppm, let alone 5 ppm. 

It is, therefore, an object of this invention to provide a novel absorbent and a method for the production of an 
absorbent resin. 

Another object of this invention is to provide an absorbent having a residual monomer at an extremely low concen- 
tration and a method for the production of the absorbent resin. 
55 EP-A-441975 discloses a method of reducing the residual monomer content of a water absorbent resin polymer. 
The method includes the use of water insoluble fine particles, water and a reducing substance. 

EP-A-505163 is also concerned with reducing the residual monomer content in a water absorbent polymer. In this 
case, the effect is achieved by the use of a surfactant and a vinyl addition compound, and then by a drying step. 
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US-A-4766173 is once again concerned with reducing the residual monomer content in a water absorbent resin 
polymer. This is achieved by the use of an amino acid in the form of cysteine or lysine and then by heating at 80°C for 
at least 15 minutes. 

The objects are accomplished by a method for the treating an absorbent resin comprising (a) a step of adding to 
5 an absorbent resin a substance capable of reacting with the residual monomer in the absorbent resin thereby forming 
an absorbent resin composition having a water content in the range of 10 to 70% by weight and (b) a step of heating 
the absorbent resin composition at a temperature in the range of 100° to 200 °C for not less than 10 minutes while 
retaining the ratio of change in water content of the absorbent resin composition within 20%. 

The objects are further accomplished by a method for the production of an absorbent resin comprising (a) a step 
io of adding to an absorbent resin powder a substance capable of reacting with the residual monomer in the absorbent 
resin powder thereby forming an absorbent resin composition having a water content in the range of 25 to 55% by 
weight, (b) a step of heating the absorbent resin composition at a temperature in the range of 1 20° to 200 °C for not less 
than 10 minutes while keeping the water content of the absorbent resin composition in the range mentioned above 
thereby forming a processed absorbent resin, and (c) a step of drying the processed absorbent resin at a temperature 
is lower than 120 °C. 

The objects are also accomplished by an absorbent having a residual monomer at a concentration in the range of 
not more than 5 ppm. 

The absorbent resin powder to be used in this invention, when placed in water, absorbs a large amount of water 
and swells with the absorbed water and forms a hydrogel. As examples of the absorbent resin powder answering this 

20 description, those well-known polymers mentioned above may be cited. In consideration of the necessity of decreasing 
the residual monomer content and the effect of attaining this decrease, it is particularly preferable to use a partially neu- 
tralized cross-linked polyacrylic acid in the form of powder. 

This invention imposes no particular limit on the form of the absorbent resin. The absorbent resin may be in the 
form of gel assumed after the step of polymerization and before the step of drying, in the form of powder assumed after 

25 the step of both drying and crushing, or in the form of particles having the surface region or vicinity thereof already 
cross-linked. Among the forms mentioned above, the form of particles having the surface region and vicinity thereof 
already cross-linked proves particularly preferable. The residual monomer content of the absorbent resin is 10 to 1 ,000 
ppm, preferably 10 to 500 ppm, and more preferably 1 0 to 300 ppm. 

This invention first prepares the absorbent resin composition by virtue of prescribed combination at the step of (a). 

30 The substance which is capable of reacting with the residual monomer in the absorbent resin composition must react 
with the monomer and convert it into a compound other than a polymer thereof. As typical examples of the substance 
fulfilling the requirement, nitrogen-containing compounds such as ammonia, ammonium salts, hydroxylamines, and 
amino acids and reducing substances such as sulfurous acid (and salts thereof), hydrogen sulfite (and salts thereof), 
phosphorous acid (and salts thereof), pyrosulfurous acids (and salts thereof), hypophosphorous acid (and salts 

35 thereof), and thiosulfuric acid (and salts thereof) may be cited. In the light of the ability to lower the residual monomer 
content, such reducing substances as sulfurous acid (and salts thereof), hydrogen sulfite (and salts thereof), pyrosul- 
furous acid (and salts thereof), and thiosulfuric acid (and salts thereof) prove particularly preferable. 

In the first aspect of this invention, the absorbent resin at the step of (a) must possess a water content in the range 
of 10 to 70% by weight The adjustment of the absorbent resin with respect to the water content may be made at any 

40 desired time. For example, this adjustment may be carried out before, after, or during the addition of the substance 
capable of reacting with the residual monomer to the absorbent resin. The preparation of the absorbent resin is carried 
out more often than not by solution polymerization or reversed -phase suspension polymerization of the water-soluble 
monomer. These methods of polymerization are invariably carried out generally in the presence of water. When the 
absorbent resin which is obtained by such a method of polymerization as mentioned above has a water content in the 

45 range of 10 to 70% by weight, it may be used in its unmodified form at the step of (a). In this case, when the substance 
capable of reacting with the residual monomer in the absorbent resin is added just before the process of polymerization 
is completed, it is permissible to consider the step of (a) to be done in the process of polymerization. The absorption 
resin composition which is obtained as described above may be continuously subjected to the step of (b). Of course, it 
is permissible to polymerize the water-soluble monomer under conditions deviating from the ranges specified herein 

so and then add water to the resultant polymer or dry the polymer so as to adjust the conditions to the ranges. When the 
absorbent resin is a dry powder, water must be added to the absorbent resin to adjust the water content thereof to a 
level in the range of 10 to 70% by weight This addition of water may be effected by using in place of water an aqueous 
solution obtained by dissolving the substance capable of reacting with the residual monomer in water, by adding the 
substance capable of reacting with the residual monomer prior to the addition of water, or by adding the substance 

55 capable of reacting with the residual monomer subsequently to the addition of water. 

The ratio of decrease of the residual monomer is unduly low if the water content is less than 1 0% by weight. This 
ratio is similarly low if the water content exceeds 70% by weight The unduly large amount of water renders the method 
of processing under discussion uneconomical because the amount of energy to be required for drying is unduly large. 
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Preferably, the water content is in the range of 20 to 50% by weight. 

It is very important that the absorbent resin composition of a water content in the range of 10 to 70% by weight, 
preferably 20 to 60% by weight, more preferably 30 to 50% by weight obtained at the step of (a) should be heated while 
keeping the ratio of change of the water content below the prescribed level. In this case, the residual monomer is nota- 
5 bly decreased by keeping the ratio of change in the water content below 20%, preferably below 10%, more preferably 
below 1%. 

By the conventional method, the absorbent resin to which the substance capable of reacting with the residual mon- 
omer has been added is immediately subjected to a drying treatment. This invention contemplates exposing the 
absorbent resin in the same state avoiding water evaporation to a high temperature for a stated duration. 

w As a result of the treatment described above, the residual monomer content is notably decreased. As respects the 
conditions for the treatment under discussion, it has been ascertained that the notable decrease of the residual mono- 
mer is obtained by causing the absorbent resin to stand at an elevated temperature in the range of 100 °C to 200 °C. 
preferably 120 °C to 180 °C. and more preferably 140 °C to 160 °C for a period in the range of 10 minutes to 10 hours, 
preferably 30 minutes to 5 hours, and more preferably 1 to 3 hours, while retaining the ratio of change of the water con- 

15 tent below 20%. desirably below 1 0%. and more desirably below 1 %. 

So long as the conditions fall within the respective ranges specified above, no particular restriction is imposed on 
the kind of heating means to be used at the step of (b). As typical examples of the heating method, a method which 
effects the heating in a tightly closed atmosphere, a method which effects conductive heating in an open system, and 
a method which effects the heating by spraying steam may be cited. The devices which can be effectively used for the 

20 heating in a tightly closed atmosphere include autoclaves, (pressure) channel type stirring heaters, (pressure) rotary 
heaters, (pressure) disc heaters, (pressure) fluidized-bed heaters, (pressure) air current heaters, (pressure) infrared 
heaters, (pressure) hot air heaters, and (pressure) microwave heaters, for example. 

The second aspect of this invention requires the absorbent resin to acquire a water content in the range of 25 to 
55% by weight at the step of (a). The adjustment to this water content may be carried out at any desired time. For exam- 

25 pie. it may be made before, after, or during the addition to the absorbent resin of the substance capable of reacting with 
the residual monomer in the absorbent resin. The absorbent resin is produced more often than not by solution polym- 
erization or reversed-phase suspension polymerization of a water-soluble monomer. These polymerizations are gener- 
ally carried out in the presence of water. When the absorbent resin obtained by such a method of polymerization has a 
water content in the range of 25 to 55% by weight, it may be used in its unmodified form at the step of (a). In this case. 

30 when the substance capable of reacting with the residual monomer in the absorbent resin is added just before the proc- 
ess of polymerization is completed, it is permissible to regard the step of (a) to be done in the process of polymerization. 
The absorbent resin composition which is obtained as described above may be subjected continuously to the step of 
(b). It is naturally permissible to polymerize the water-soluble monomer under conditions deviating from the range spec- 
ified herein and then either add water to the resultant polymer or dry the polymer so as to adjust the conditions to the 

35 range. When the absorbent resin is a dry powder, water must be added in order to adjust the water content thereof in 
the range of 25 to 55% by weight. In this case, the addition of water just mentioned may be effected by using in place 
of water an aqueous solution having the substance capable of reacting with the residual monomer dissolved in water, 
by adding the substance capable of reacting with the residual monomer prior to the addition of water, or by first adding 
water and then adding the substance capable of reacting with the residual monomer. 

40 The ratio of decrease of the residual monomer is unduly low if the water content is less than 25% by weight. This 
ratio is similarly low if the water content exceeds 55% by weight. The unduly large amount of water renders the method 
of processing under discussion uneconomical because the amount of energy to be required for drying is unduly large. 
Preferably, the water content is in the range of 35 to 45% by weight 

The absorbent resin composition of a water content in the range of 25 to 55% by weight, preferably 35 to 45 by 

45 weight which has been obtained by the treatment of the step of (a) is heated at a temperature in the range of 120° to 
200 °C for not less than 10 minutes while keeping the water content thereof in the range mentioned above at the step 
of (b). For this invention, it is very important that the water content should be kept in the range of 25 to 55% by weight 
while the heating is in progress. The fulfillment of this requirement brings about a conspicuous decrease of the residual 
monomer. Ideally, this heat treatment is carried out at a temperature in the range of 1 20° to 200 °C, preferably 1 50° to 

so 1 70 °C, for a period of not less than 1 0 minutes, preferably not less than 30 minutes, and more preferably not less than 
one hour. Though no upper limit is particularly set for the heating time, the duration of this heat treatment is generally 
not more than 10 hours. If the heat treatment is carried out for more than 10 hours, the excess of heating time brings 
about no proportionate addition to the effect but rather entails the possibility of degrading the quality of the absorbent 
resin. This heating time is preferably not more than five hours, more preferably not more than three hours. The proc- 

55 essed absorbent resin is then dried at a temperature of less than 120 °C at the next step of (c). By the conventional 
method, the drying is generally carried out at a high temperature. When the drying is conducted at a high temperature, 
the disadvantage arises that the residual monomer content already lowered at the preceding step is increased again. 
For this invention, therefore, the drying must be carried out at a temperature of less than 120 °C. For the purpose of 
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further enhancing the effect of the heat treatment, it is preferable to set this temperature in the range of 50° to 100 °C, 
preferably 60° to 80°C. Preferably, the drying step (c) is carried out until the water content reaches at most 15% by 
weight 

When the conditions mentioned above fall in the ranges specified by the invention, no particular limit is imposed on 
5 the heating means to be adopted at the step of (b). As typical examples of the heating method, a method which effects 
the heating in a tightly closed atmosphere, a method which effects conductive heating in an open system, and a method 
which effects the heating by spraying steam may be cited. The devices which can be effectively used for the heating in 
a tightly closed atmosphere are the same as those cited previously as usable in the first aspect of this invention. 

For the drying at the step of (c). any of the well-known devices heretofore available for the kind of drying under dis- 
10 cussion may be adopted. When the heating device used at the step of (b) is used also as drying means under due oper- 
ating conditions, the heating device used at the step of (b) may be identical with the drying device used at the step of 
(c). The step of (a) and the step of (b) both may be carried out either continuously or batchwise. 

For this invention, it is very important that the step of (b) for heating the absorbent resin composition should be car- 
ried out at as high a temperature as possible and the step of (c) for drying the processed absorbent resin should be 
is carried out at as low a temperature as permissible. 

In the first and second aspects of this invention, the absorbent resin composition is allowed to incorporate therein 
suitable additives for the purpose of accomplishing the object and effect of this invention at a still higher level. 

As typical examples of the additives, inorganic and/or organic water-insoluble particulate substances, surfactants, 
and dispersants like organic solvents may be cited. 
20 The water-insoluble particulate substances include inorganic water-insoluble minute particles such as of silicon 
dioxide, titanium dioxide, aluminum oxide, magnesium oxide, zinc oxide, talc, calcium phosphate, barium phosphate, 
clay, diatomaceous earth, zeolite, bentonite, kaolin, hydrotalcite, and activated clay and organic water-insoluble minute 
particles such as of cellulose, ground pulp, ethyl cellulose, ethyl hydroxyethyl cellulose, cellulose acetate, modified 
starch, chitin, rayon, polyester, polyethylene, polypropylene, polyvinyl chloride, polystyrene, nylon, polymethyl methacr- 
25 ylate, melamine resin, melamine-benzoguanamine resin, activated carbon, and tea leaves, for example. These water- 
insoluble particulate substances can be used either singly or in the form of a mixture of two or more members. 

These water-insoluble particulate substances are required to have a particle diameter in the range of 0.01 to 1 ,000 
jim, preferably 0,01 to 50 um, and more preferably 0.01 to 1 0 jim. In all of these water-insoluble particulate substances, 
inorganic water-insoluble particulate substances prove desirable. Among other inorganic water-insoluble particulate 
30 substances, silicon dioxide, titanium dioxide, aluminum oxide, zeolite, kaolin, and hydrotalcite prove particularly desira- 
ble. Such inorganic particulate substances as sepiolite which possess a deodorizing function can be used particularly 
advantageously in this invention. Among other organic water-insoluble particulate substances cited above, pulp, ground 
cellulose, methyl methacrylate particles having a particle diameter of not more than 5 ^m such as, for example, pow- 
dered polymethyl methacrylate, and activated carbon prove particularly preferable, When these water-insoluble partic- 
35 ulate substances have undergone a treatment for partial deprivation of hydrophilicity, they can be used advantageously 
in this invention. 

The surfactants which are effectively usable herein include anionic surfactants, nonionic surfactants, cationic sur- 
factants, amphoteric surfactants, and polymeric surfactants, for example. These surfactants can be used either singly 
or in the form of a mixture of two or more members. 

40 The anionic surfactants include higher alcohol sulfuric esters, alkyl naphthalene sulfonates, alkyl polyoxyethylene 
sulfates, and dialkyl sulfosuccinates. for example; the nonionic surfactants include sorbitan fatty acid esters, polyoxyeth- 
ylene sorbitan fatty acid esters, (poly)glycerol fatty acid esters, polyoxy-ethylene alkyl ethers, polyoxyethylene aJkylphe- 
nol ethers, polyoxyethylene acyl esters, and sucrose fatty acid esters, for example; the cationic surfactants include alkyl 
quaternary ammonium salts and alkylamine salts, for example; the amphoteric surfactants include alkyl betaines and 

45 lecithins, for example; and the macromolecular surfactants include oleophilic carboxyl group^containing polymers and 
ethylene oxide-propylene oxide block polymers, for example. 

In these surfactants, those of the water-soluble and/or water-dispersible type prove preferable in excelling in the 
effect of decreasing the residual monomer content without impairing the final product's ability to absorb liquid. Among 
other water-soluble and/or water-dispersible surfactants, anionic surfactants or nonionic surfactants having an HLB 

so value of not less than 7, preferably an HLB value of not less than 10, are particularly advantageously usable. 

The organic solvents which are effectively used herein include hydrophiiic organic solvents such as methanol, eth- 
anol, isopropanol, butanol, ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, propylene glycol mono- 
methyl ether, tetrahydrofuran, dimethyl formamide, dimethyl sulfoxide, acetone, and methytethyl ketone and 
hydrophobic organic solvents such as n-pentane, n-heptane, n-octane, cyclohexane. cyclooctane, methyl cyclohexane, 

55 Decalin, benzene, ethyl benzene, toluene, and xylene, for example. The hydrophiiic organic solvents are preferred over 
the hydrophobic organic solvents. 

When the absorbent resin powder to be used in working this invention is such in form that the powder obtained by 
drying and pulverizing the absorbent resin or the surface region or vicinity thereof is in a cross-linked state, the residual 
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monomer content can be decreased to a greater extent when the water-insoluble particulate substance, the surfactant, 
and the organic solvent mentioned above are used than when they are not used. Generally, the amount of the water- 
insoluble particulate substance to be used is in the range of 0.01 to 5 parts by weight, preferably 0.5 to 2 parts by 
weight, that of the surfactant in the range of 0.01 to 5 parts by weight, preferably 0.5 to 2 parts by weight, and that of 

5 the organic Solvent in the range of 0.01 to 8 parts by weight, preferably 0. 1 to 5 parts by weight, respectively based on 
1 00 parts by weight of the absorbent resin to be treated. 

Further, the absorbent resin which is obtained by this invention may be endowed with new functions by having such 
additives as deodorant, perfume, chemical agent, plant growth promoter, fungicide, foaming agent, pigment, dye, 
hydrophilic filaments, or fertilizer incorporated therein. 

io The absorbent obtained by the method described above has a residual monomer content of not more than 5 ppm, 
preferably in the range of 0.01 to about 2 ppm. 

Now. the present invention will be further described below with reference to working examples. It should be noted 
that the scope of this invention is not limited to these working examples. Wherever the word "parts" is mentioned in the 
working examples, it refers to "parts by weight" unless otherwise specified. 

is The residual monomer content, the water content, and the ratio of change in water content which are described in 
the working examples were determined as follows. 

(1 ) Residual monomer content 

20 In a beaker having an inner volume of 200 ml, 1 00 ml of deionized water was wholly gelled by stirring the deionized 
water and 1 .0 g of a given absorbent resin added thereto together. One hour thereafter, the gel was shrunk by the addi- 
tion of 5 ml of an aqueous phosphoric acid solution and stirred. The absorbent resin dispersion consequently formed 
was passed through a filter paper. The filtrate was analyzed by the technique of high performance liquid chromatogra- 
phy. 

25 Separately, a calibration curve was prepared by similarly analyzing standard monomer solutions of known concen- 
trations. The amount of residual monomer in the absorbent resin was found by using the calibration curve as an external 
standard and taking into due consideration the ratio of dilution of the filtrate. (The residual monomer contents to be indi- 
cated hereinafter are invariably numerical values to solid content, taking water content into consideration.) 

30 (2) Water content 

The water content of a given absorbent resin composition was determined by allowing a sample of the composition 
to stand in a drying device at 180 °C for three hours, weighing the dried sample, and finding the decrease in weight and 
reporting this decrease. 

35 

(3) Ratio of change in water content 

This magnitude was found by allowing a sample of a given absorbent resin composition to stand in a drying device 
at 180°C for three hours thereby determining the water content of the absorbent resin composition and performing cal- 
40 culation of the following formula using the water contents before and after the heat treatment. 

Ratio of change in water content(%) = {[(Water content after heat treatment) - 
(Water content before heat treatment)] / (Water content before heat treatment)} x 100 

45 Referential Example 

A solution was prepared by dissolving 141 parts of sodium acrylate, 36.1 parts of acrylic acid, and 0.093 part of 
N.N'-m ethylene bis-acrylamide in 329 parts of deionized water and deprived of dissolved oxygen by blowing nitrogen 
gas therein. The resultant aqueous monomer solution was kept at 30 °C. Then, the aqueous monomer solution and 0.6 
so part of sodium persulfate and 0.01 part of /-ascorbic acid added thereto were subjected together to stationary polym- 
erization to obtain a gel hydrated polymer. 

This polymer was dried with hot air at 150 °C, pulverized with a hammer type crusher, and sifted with a 20-mesh 
metallic screen to obtain a thru-20 mesh absorbent resin powder (A). This absorbent resin was found to have a residual 
monomer content of 223 ppm. 

55 Then, by mixing 1 00 parts by weight of the absorbent resin powder (A) with an aqueous liquid consisting of 1 part 
by weight of glycerin, 4 parts by weight of water, and 4 parts by weight of ethanol and heat-treating the resultant mixture 
at 180 °C for 30 minutes, an absorbent resin powder (B) having the surface region and vicinity thereof crosslinked was 
obtained. This absorbent resin powder (B) was found to have a residual monomer content of 230 ppm. 
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Example 1 

One hundred (100) parts of the absorbent resin powder (B) prepared in Referential Example was mixed with 1.0 
part of silicon dioxide (produced by Japan Aerosil K.K. and marketed under trademark designation of "Aerosil 100"). An 

s aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium hydrogen sulfite as a reducing sub- 
stance in 60 parts of water and 8 parts of isopropanol. This aqueous liquid was mixed with the mixture of the absorbent 
resin powder (B) with silicon dioxide by the use of a high-speed paddle type mixing device. The absorbent resin com- 
position consequently obtained was found to have a water content of 37.5% by weight. 

Then, the absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 

io and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 150 °C for one hour. After the heat treat- 
ment, the absorbent resin composition was found to have a water content of 37.1% by weight, a ratio of change of-1% 
in water content, and a residual monomer content of 0.4 ppm. Subsequently, the absorbent resin composition was 
removed from the vessel, heat-treated at 100 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a thru- 
20 mesh absorbent. This absorbent was found to have a residual monomer content of 1 .4 ppm. 

15 

Example 2 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 0.7 part of 
sodium dialkyl surfosuccinate (produced by Kao Soap Co.. Ltd. and marketed under trademark designation of "Pelex 

20 OT-P") as a surfactant. By the use of a high-speed paddle type mixing device, a solution of 1 parts of sodium hydrogen 
sulfite as a reducing substance in 200 parts of water was mixed with the mixture of the absorbent resin (B) with the sur- 
factant. The absorbent resin composition consequently obtained was found to have a water content of 66.7% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 200 °C for 10 hours. After the heat treat- 

25 ment, the absorbent resin composition was found to have a water content of 55.3% by weight, a ratio of change of-1 7% 
in water content, and a residual monomer content of 1 .2 ppm. Subsequently, the absorbent resin composition was 
removed from the vessel, heat-treated in a f luidized-bed drying device at 80 °C for 3 hours, and sifted with a 20-mesh 
metallic screen to obtain a thru-20 mesh absorbent. This absorbent was found to have a residual monomer content of 
1.3 ppm. 

30 

Example 3 

One hundred (100) parts of the absorbent resin obtained in Referential Example was mixed with 1.0 part of silicon 
dioxide treated to be endowed with hydrophobicity (produced by Japan Aerosil K.K. and marketed under trademark 

35 designation of "Aerosil R972"). An aqueous liquid of reducing substance was prepared by dissolving 2 parts of sodium 
thiosulfate as a reducing substance in 20 parts of water. By the use of a high-speed paddle type mixing device, this 
aqueous liquid was mixed with the mixture of the absorbent resin (B) with the hydrophobic silicon dioxide. The absorb- 
ent resin composition consequently obtained was found to have a water content of 16.5% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 

40 and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 180 °C for five hours. After the heat treat- 
ment, the absorbent resin composition was found to have a water content of 15.7% by weight, a ratio of change of-5% 
in water content, and a residual monomer content of 1 .0 ppm. Subsequently, the absorbent resin composition was 
removed from the vessel, dried with hot air at 100 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a 
thru-20 mesh absorbent. This absorbent was found to have a residual monomer content of 1 .9 ppm. 

Example 4 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 2.0 parts of 
aluminum oxide (produced by Degussa K.K. and marketed under trademark designation of "Aluminum Oxide C"). An 

so aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium sulfite as a reducing substance in 
40 parts of water and 2 parts of ethand. By the use of a high-speed paddle type mixing device, the aqueous liquid was 
mixed with the mixture of the absorbent resin (B) with aluminum oxide. The absorbent resin composition consequently 
obtained was found to have a water content of 28.6% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 

55 and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 120 °C for 10 hours. After the heat treat- 
ment, the absorbent resin composition was found to have a water content of 28.6% by weight, a ratio of change of 0% 
in water content, and a residual monomer content of 0.9 ppm. Subsequently, the absorbent resin composition was 
removed from the vessel, heat-treated in a f luidized-bed drying device at 80 °C for 3 hours, and sifted with a 20-mesh 
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metallic screen to obtain a thru-20 mesh absorbent. This absorbent was found to have a residual monomer content of 
1 .0 ppm. 

Example 5 

5 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 2.0 parts of 
activated carbon. An aqueous liquid of reducing substance was prepared by dissolving 1 part of monoethanol amine as 
a reducing substance in 70 parts of water and 2 parts of isopropanol. By the use of a high-speed paddle type mixing 
device, this aqueous liquid was mixed with the absorbent resin (B) with the activated carbon. The absorbent resin com- 

10 position consequently obtained was found to have a water content of 41 .2% by weight. 

Then, this absorbent resin composition was placed in a furnace adapted to admit a blown stream of steam and 
heat-treated therein with the introduced steam at 140 °C for 30 minutes. After the heat treatment, the absorbent resin 
composition was found to have a water content of 46.0% by weight, a ratio of change of 12% in water content, and a 
residual monomer content of 0.9 ppm. Subsequently, the absorbent resin composition was removed from the furnace, 

15 dried with hot air at 100 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. 
This absorbent was found to have a residual monomer content of 1 .5 ppm. 

Example 6 

20 One hundred (100) parts of the absorbent resin obtained in Referential Example was mixed with 2.0 parts of fine 
powder of polyrriethyl methacrylate. By the use of a high-speed paddle type mixing device, a solution of 1 part of sodium 
hydrogen sulfite as a reducing substance in 60 parts of water was mixed with the mixture of the absorbent resin (B) with 
polymethyl methacrylate. The absorbent resin composition consequently formed was found to have a water content of 
37.5% by weight. 

25 Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 100 °C for 10 minutes. After the heat treat- 
ment, the absorbent resin composition was found to have a water content of 37.5% by weight, a ratio of change of 0% 
in water content, and a residual monomer content of 1.9 ppm. Subsequently, the absorbent resin composition was 
removed from the furnace, heat-treated in a fluidized-bed drying device at 80 °C for 3 hours, and sifted with a 20-mesh 

30 metallic screen to obtain a thru-20 mesh absorbent. This absorbent was found to have a residual monomer content of 
1 .9 ppm. 

Example 7 

35 In 329 parts of deionized water, 141 parts of sodium acrylate, 36.1 parts of acrylic acid, and 0.093 part of N,N*- 
methylene bis-acrylamide were dissolved. The resultant solution was deprived of dissolved oxygen by introducing a 
blown stream of nitrogen gas. The aqueous monomer solution was kept at 30 °C. Then, the aqueous solution and 0.6 
part of sodium persulfate and 0.01 part of /-ascorbic acid added thereto were subjected together to stationary polym- 
erization to obtain a gel hydrated polymer. This gel polymer was found to have a residual monomer content of 1 .2%. In 

40 a twin-arm kneader, 1 00 parts by weight of this gel polymer as solids and 3 parts of sodium sulfite added thereto were 
mixed. 

Then, the gel polymer having a water content of 65.0% by weight was removed from the kneader, placed in a cylin- 
drical vessel (1) measuring 10 cm in inside diameter and 10 cm in length, tightly sealed therein, and heat-treated in a 
furnace at 150°C for two hours. After the heat treatment, the gel polymer was found to have a water content of 62.0% 
45 by weight, a ratio of change of-5% in water content, and a residual monomer content of 1.3 ppm. Subsequently, the 
absorbent resin composition was removed from the vessel, dried with hot air at 120°C for two hours, pulverized with a 
crushing device, and sifted wrth a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. The absorbent was 
found to have a residual monomer content of 1 .9 ppm. 

so Example 8 

One hundred (100) parts of the absorbent resin powder (B) prepared in Referential Example was mixed with 1.0 
part of silicon dioxide treated to be endowed with hydrophobicity (produced by Japan Aerosil K.K. and marketed under 
trademark designation of "Aerosil R972"). Two parts of sodium sulfite was dissolved in 70 parts of water to prepare an 
55 aqueous solution of a reducing substance. The aqueous solution was added and mixed with the hydrophobically treated 
silicon dioxide using the high-speed paddle type mixing device. Water content of the absorbent resin composition thus 
obtained was 41 .5% by weight 

Then the absorbent resin composition was charged to a well closed paddle drier which was heated at a tempera- 
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ture of 120 °C. and a part of the absorbent resin composition was removed after 10 minutes. Water content of the 
absorbent resin composition thus treated was 34.2% by weight (a ratio of change in water content was -17.6%) and 
residual monomer content was 0.81 ppm. Then the absorbent resin composition was continuously heated without clo- 
sure for 2 hours to dry. Water content of the absorbent after heat treatment was 8.5% by weight and residual monomer 
content was 0.92 ppm. 

Example 9 

One hundred (100) parts of the absorbent resin powder (B) prepared in Referential Example was mixed with 1.0 
part of silicon dioxide (produced by Japan Aerosil K.K. and marketed under trademark designation of "Aerosil 100"). An 
aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium hydrogen sulfite as a reducing sub- 
stance in 60 parts of water and 8 parts of isopropanol. This aqueous liquid was mixed with the mixture of the absorbent 
resin powder (B) with silicon dioxide by the use of a high-speed paddle type mixing device. The absorbent resin com- 
position consequently obtained was found to have a water content of 37.5% by weight. 

Then, the absorbent resin composition was placed in a cylindrical vessel (2) measuring 10 cm in inside diameter 
and 1 0 cm in length, tightly sealed therein, and heat-treated in a furnace at 1 50 °C for 1 hour. After the heat treatment, 
the absorbent resin composition (processed absorbent resin) was found to have a water content of 28.9% by weight and 
a residual monomer content of 0.89 ppm. Subsequently, the absorbent resin composition was removed from the vessel, 
dried with hot air at 80 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent 
resin. This absorbent resin was found to have a residual monomer content of 0.92 ppm. 

Example 10 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 0.7 
part of sodium dialkyl sulfosuccinate as a surfactant (produced by Kao Soap Co.. Ltd. and marketed under trademark 
designation of "Pelex OT-P"). A solution prepared by dissolving 1 part of sodium hydrogen sulfite as a reducing sub- 
stance in 33 parts of water was mixed with the mixture of the absorbent resin powder (B) with the surfactant by the use 
of a high-speed paddle type mixing device. The absorbent resin composition consequently formed was found to have 
a water content of 25.0% by weight. 

Then, the absorbent resin composition was placed in a cylindrical vessel (2) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 140 °C for 10 hours. After the heat treat- 
ment, the absorbent resin composition (processed absorbent resin) was found to have a water content of 24.8% by 
weight and a residual monomer content of 0.83 ppm. Subsequently, the absorbent resin composition was removed from 
the vessel, heat-treated with a fluidized-bed drying device at 60 °C for 5 hours, and sifted with a 20-mesh metallic 
screen to obtain a thru-20 mesh absorbent resin. This absorbent resin was found to have a residual monomer content 
of 0.84 ppm. 

Example 1 1 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 1.0 
part of silicon dioxide treated to be endowed with hydrophobicity (produced by Japan Aerosil K.K. and marketed under 
trademark designation of "Aerosil R972"). An aqueous liquid of a reducing substance was prepared by dissolving 2 
parts of sodium thiosulfate as a reducing substance in 67 parts of water. This aqueous liquid was mixed with the mixture 
of the absorbent resin powder (B) with the hydrophobic silicon dioxide by the use of a high-speed paddle type mixing 
device. The absorbent resin composition consequently obtained was found to have a water content of 40.2% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (2) measuring 10 cm in inside diameter 
and 1 0 cm in length, tightly sealed therein, and heat-treated in a furnace at 1 60 °C for 30 minutes. After the heat treat- 
ment, the absorbent resin composition (processed absorbent resin) was found to have a water content of 34.2% by 
weight and a residual monomer content of 0.56 ppm. Subsequently, the absorbent resin composition was removed from 
the vessel, dried with hot air at 70 °C for 5 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh 
absorbent. This absorbent was found to have a residual monomer content of 0.56 ppm. 

Example 12 

. One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 2.0 
parts of aluminum oxide (produced by Degussa K.K. and marketed under trademark designation of "Aluminum Oxide 
C"). An aqueous liquid of a reducing substance was prepared by dissolving 1 part of sodium sulfite as a reducing sub- 
stance in 120 parts of water and 2 parts of ethanol. This aqueous liquid was mixed with the mixture of the absorbent 
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resin powder (B) with the aluminum oxide by the use of a high-speed paddle type mixing device. The absorbent resin 
composition consequently obtained was found to have a water content of 54.7% by weight. 

Then, the absorbent resin composition was placed in a cylindrical vessel (2) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in furnace at 180 °C for 10 hours. After the heat treatment, 
the absorbent resin composition (processed absorbent resin) was found to have a water content of 35.2% by weight and 
a residual monomer content of 0.71 ppm. Subsequently, the absorbent resin composition was removed from the vessel, 
heat-treated in a f luidized-bed drying device at 80 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a 
thru-20 mesh absorbent resin. This absorbent resin was found to have a residual monomer content of 0.75 ppm. 

Example 13 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 2.0 
parts of activated carbon. An aqueous liquid of a reducing substance was prepared by dissolving 1 part of sodium 
sulfite as a reducing substance in 54 parts of water and 2 parts of isopropanol. This aqueous liquid was mixed with the 
mixture of the absorbent resin powder (B) with the activated carbon by the use of a high-speed paddle type mixing 
device. The absorbent resin composition consequently obtained was found to have a water content of 35.0% by weight. 

Then, this absorbent resin was placed in a furnace of the type adapted to admit a blown stream of steam and heat- 
treated therein with the introduced steam at 120 °C. After the heat treatment, the absorbent resin composition (proc- 
essed absorbent resin) was found to have a water content of 40.2% by weight and a residual monomer content of 0.53 
ppm. Thereafter, the absorbent resin composition was removed from the vessel, dried with hot air at 50 °C for 1 0 hours, 
and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent resin. This absorbent resin was found to 
have a residual monomer content of 0.53 ppm. 

Example 14 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 2.0 
parts of a fine powder of polymethyl methacrylate. A solution was prepared by dissolving 1 part of sodium hydrogen 
sulfite as a reducing substance in 60 parts of water. The resultant solution was mixed with the mixture of the absorbent 
resin powder (B) with polymethyl methacrylate by the use of a high-speed paddle type mixing device. The absorbent 
resin composition consequently obtained was found to have a water content of 37.5% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (2) measuring 10 cm in inside diameter 
and 1 0 cm in length, tightly sealed therein, and heat-treated in a furnace at 200 °C for 1 0 minutes. After the heat treat- 
ment, the absorbent resin composition (processed absorbent resin) was found to have a water content of 35.2% by 
weight and a residual monomer content of 0.27 ppm. Subsequently, the absorbent resin composition was removed from 
the vessel, heat-treated in a fluidized-bed drying device at 120 °C for 2 hours, and sifted with a 20-mesh metallic screen 
to obtain a thru-20 mesh absorbent resin. This absorbent resin was found to have a residual monomer content of 0.93 
ppm. 

Control 1 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with an 
aqueous liquid having 0.3 part of sodium hydrogen sulfite dissolved in 5 parts of water by the use of a high-speed pad- 
dle type mixing device. The absorbent resin for comparison consequently obtained was found to have a residual mon- 
omer content of 21 .0 ppm. 

Control 2 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with a solu- 
tion of 1 part of hydroxy! amine hydrochloride in 50 parts of water by the use of a high-speed paddle type mixing device. 
The absorbent resin composition consequently obtained was found to have a water content of 33.3% by weight. This 
absorbent resin composition was removed from the mixing device, dried with hot air at 120 °C for 2 hours, and srfted 
with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. This absorbent resin for comparison was found to 
have a water content of 2.7% by weight a ratio of change of-92% in water content, and a residual monomer content of 
80.3 ppm. 

Control 3 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example and a solution of 5 
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parts of sodium hydrogen sulfite in 300 parts of water were mixed by the use of a high-speed paddle type mixing device. 
The absorbent resin composition consequently obtained was found to have a water content of 75.2% by weight. This 
absorbent resin composition was removed from the mixing device, dried with hot air at 1 20 °C for two hours, and sifted 
with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. This absorbent resin for comparison was found to 
5 have a water content of 3.3% by weight, a ratio of change of -96% in water content, and a residual monomer content of 
33.4 ppm. 

Control 4 

10 One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 1.0 
part of silicon dioxide treated to be endowed with hydrophobicity (produced by Japan Aerosil K.K. and marketed under 
trademark designation of "Aerosil R972"). An aqueous liquid of a reducing substance was prepared by dissolving 2 
parts of sodium thiosulfate as a reducing substance in 20 parts of water. This aqueous liquid was mixed with the mixture 
of the absorbent resin powder (B) with the hydrophobic silicon dioxide by the use of a high-speed paddle type mixing 

is device. The absorbent resin composition consequently obtained was found to have a water content of 1 6.7% by weight. 
Then, this absorbent resin composition was removed from the mixing device, dried with hot air at 1 10 °C for 10 hours, 
and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent resin for comparison. This absorbent 
resin for comparison was found to have a water content of 8.6% by weight, a ratio of change of -49% in water content, 
and a residual monomer content of 62.5 ppm. 

20 

Control 5 

An aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium thiosulfate as a reducing 
substance in 1,900 parts of water. This aqueous liquid was mixed with 100 parts of the absorbent resin powder (B) 

25 obtained in Referential Example by the use of a twin-arm kneader. The absorbent resin composition consequently 
obtained was found to have a water content of 95.0% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 150 °C for one hour. After the heat-treat- 
ment, the absorbent resin composition (processed absorbent resin) was found to have a water content of 76.2% by 

30 weight, a ratio of change of -20% in water content, and a residual monomer content of 14.2 ppm. Subsequently, the 
processed absorbent resin was removed from the vessel, dried with hot air at 150 °C for three hours, and sifted with a 
20-mesh metallic screen to obtain a thru-20 mesh absorbent resin for comparison. The absorbent resin for comparison 
was found to have a residual monomer content of 31 .6 ppm. 

35 Control 6 

One hundred (100) parts of the absorbent resin powder (B) obtained in Referential Example was mixed with 2.0 
parts of aluminum oxide (produced by Degussa K.K. and marketed under trademark designation of "Aluminum Oxide 
C"). An aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium sulfite as a reducing sub- 

40 stance in 40 parts of water and 2 parts of ethanol. By the use of a high-speed paddle type mixing device, this aqueous 
liquid was mixed with the mixture of the absorbent resin powder (B) with aluminum oxide. The absorbent resin compo- 
sition consequently obtained was found to have a water content of 28.6% by weight 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 80°C for 30 minutes. After the heat treat- 

45 ment. the absorbent resin composition (processed absorbent resin) was found to have a water content of 28.5% by 
weight, a ratio of change of 0% in water content, and a residual monomer content of 21 .7 ppm. Subsequently, the proc- 
essed absorbent resin was removed from the vessel, heat-treated in a f luidized-bed drying device at 80 °C for 3 hours, 
and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent resin for comparison. This absorbent 
resin for comparison was found to have a residual monomer content of 21 .8 ppm. 

50 

Control 7 

One hundred (100) parts of the absorbent resin powder (Bj obtained in Rererential Example was mixed with 2.0 
parts of activated carbon. An aqueous liquid of reducing substance was prepared by dissolving 1 part of monoethanol 
55 amine as a reducing substance in 25 parts of water and 2 parts of isopropanol. By the use of a high-speed paddle type 
mixing device, this aqueous liquid was mixed with the mixture of the absorbent resin powder (B) with the activated car- 
bon. The absorbent resin composition consequently obtained was found to have a water content of 20.0% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
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and 10 cm in length, tightly sealed therein, and left standing at normal room temperature for 10 hours. After the stand- 
ing, the absorbent resin composition (processed absorbent resin) was found to have a water content of 19.6% by 
weight, a ratio of change of -2% in water content, and a residual monomer content of 28.2 ppm. Subsequently, the proc- 
essed absorbent resin was removed from the vessel, dried with hot air at 100 °C for 3 hours, and sifted with a 20-mesh 
metallic screen to obtain a thru-20 mesh absorbent resin for comparison. This absorbent resin for comparison was 
found to have a residual monomer content of 30.5 ppm. 

Control 8 

An absorbent resin for comparison was obtained by drying the processed absorbent resin (having a water content 
of 28.9% by weight) obtained in Example 9 at 1 50 °C for 3 hours. This absorbent resin for comparison was found to have 
a residual monomer content of 1 1 .2 ppm. 

Control 9 

An absorbent resin for comparison was obtained by drying the processed absorbent resin (having a water content 
of 24.8% by weight) obtained in Example 10 at 180 °C for 2 hours. This absorbent resin for comparison was found to 
have a residual monomer content of 1 9.3 ppm. 

Control 10 

A solution of 328 parts of acrylic acid and 2.6 parts of N.N'-methylene bis-acrylamide in 980 parts of deionized 
water was adjusted to pH 4.0 with 127.5 parts of sodium bicarbonate. The resultant solution was deprived of dissolved 
oxygen by introducing a blown stream of nitrogen gas. The aqueous monomer solution and a solution of 0.36 part of 
azo-bis-amidinopropane dihydrochloride, 0.73 part of potassium persulfate, 1,34 parts of sodium hydrogen sulfite, and 
0.06 part of iron (I I) gluconate in 1 20 parts of water were together subjected to stationary polymerization to obtain a gel 
hydrated polymer. This gel polymer was pulverized. Then, 100 parts of the polymer as solids and 2 parts of hydroxyl 
amine hydrochloride were mixed. The gel polymer having a water content of 77.0% by weight was dried with hot air at 
1 10 °C for 2 hours, pulverized with a crushing device, and sifted with a 20-mesh metallic screen to obtain a thru-20 
mesh absorbent for comparison. The absorbent for comparison was found to have a water content of 4.2% by weight, 
a ratio of change of -95% in water content, and a residual monomer content of 32.1 ppm. 

Example 15 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 1 .0 part of sil- 
icon dioxide (produced by Japan Aerosil K.K. and marketed under trademark designation of "Aerosil 200"). An aqueous 
liquid of reducing substance was prepared by dissolving 1 part of sodium hydrogen sutf ite as a reducing substance in 
70 parts of water and 8 parts of isopropanol. By the use of a high-speed paddle type mixing device, this aqueous liquid 
was mixed with the mixture of the absorbent resin (B) with silicon dioxide. The absorbent resin composition conse- 
quently obtained was found to have a water content of 41 .3% by weight 

Then, the absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 150°C for one hour. After the heat treatment, 
the absorbent resin composition was found to have a water content of 40.2% by weight and a residual monomer content 
of 0.62 ppm. Subsequently, the absorbent resin composition was removed from the vessel, dried with hot air at 60 °C 
for 4 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent The absorbent was found to 
have a residual monomer content of 0.63 ppm. 

Example 16 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 0.7 part of 
sodium dialkyl sulfosuccinate as a surfactant (produced by Kao Soap Co., Ltd. and marketed under trademark desig- 
nation of "Pelex OT-P"). By the use of a high-speed paddle type mixing device, a solution of 1 part of sodium hydrogen 
sulfite as a reducing substance in 25 parts of water was mixed with the mixture of the absorbent resin (B) with the sur- 
factant. The absorbent resin composition consequently obtained was found to have a water content of 20.5% by weight. 

Then, the absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 120 °C for 1 hour. After the heat treatment, 
the absorbent resin composition was found to have a water content of 20.2% by weight and a residual monomer content 
of 3.81 ppm. Subsequently, the absorbent resin composition was removed from the vessel, heat-treated with a f luidized- 
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bed drying device at 90 °C for 2 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. 
This absorbent was found to have a residual monomer content of 4.21 ppm. 

Example 17 

5 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 1 .0 part of sil- 
icon dioxide treated to be endowed with hydrophobicity (produced by Japan Aerosil K.K. and marketed under trademark 
designation of "Aerosil R972"). An aqueous liquid of reducing substance was prepared by dissolving 2 parts of sodium 
thiosulfate as a reducing substance in 50 parts of water. By the use of a high-speed paddle type mixing device, this 
io aqueous liquid was mixed with the mixture of the absorbent resin (B) with the hydrophobic silicon dioxide. The absorb- 
ent resin composition consequently obtained was found to have a water content of 33.5% by weight. 

Then, the absorbent resin composition was placed in a well closed paddle drier having a jacket heated to 160 °C 
and. after 10 minutes a part of the absorbent resin composition was removed. Water content of the absorbent resin 
composition was 27.2% by weight and residual monomer content was 0.80 ppm. And then it was heated without closure 
15 therein for 2 hours to dry. After that, the absorbent was found to have a water content of 7.2% by weight and a residual 
monomer content of 1.82 ppm. 

Example 18 

20 One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 2.0 parts of 
aluminum oxide (produced by Degussa K.K. and marketed under trademark designation of "Aluminum Oxide C"). An 
aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium sulfite as a reducing substance in 
120 parts of water and 2 parts of ethanol. By the use of a high-speed paddle type mixing device, this aqueous liquid 
was mixed with the mixture of the absorbent resin (B) with aluminum oxide. The absorbent resin composition conse- 

25 quently obtained was found to have a water content of 51 .2% by weight. 

Then, this absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
and 10 cm in length and heat-treated in a furnace at 100°C for 10 hours. After the heat treatment, the absorbent resin 
composition was found to have a water content of 50.3% by weight and a residual monomer content of 1 .25 ppm, Sub- 
sequently, the absorbent resin composition was removed from the furnace, heat-treated in a f luidized-bed drying device 

30 at 80 °C for 3 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent This absorbent was 
found to have a residual monomer content of 2.05 ppm. 

Example 19 

35 One hundred (100) parts of the absorbent resin obtained in Referential Example was mixed with 2.0 parts of acti- 
vated carbon. An aqueous liquid of reducing substance was prepared by dissolving 1 part of sodium sulfite as a reduc- 
ing agent in 60 parts of water and 2 parts of isopropanol. By the use of a high-speed padding type mixing device, this 
aqueous liquid was mixed with the mixture of the absorbent resin composition (B) with the activated carbon. The 
absorbent resin composition consequently obtained was found to have a water content of 38.1% by weight. 

40 Then, this absorbent resin composition was placed in a furnace of the type adapted to admit a blown stream of 
steam and heat-treated therein with a stream at 180 °C for 2 hours. After the heat treatment, the absorbent resin com- 
position was found to have a water content of 37.1% by weight and a residual monomer content of 0.05 ppm. Subse- 
quently, the absorbent resin composition was removed from the vessel, dried with hot air at 50 °C for 10 hours, and 
sifted with a 20-mesh metallic screen to obtain a thru-20 mesh absorbent. This absorbent was found to have a residual 

45 monomer content of 0.08 ppm. 

Example 20 

One hundred (100) parts of the absorbent resin (B) obtained in Referential Example was mixed with 2.0 parts of 
so fine powder of polymethyl methacrylate. By the use of a high-speed paddle type mixing device, a solution of part of 
sodium hydrogen sulfite as a reducing substance in 120 parts of water was mixed with the mixture of the absorbent 
resin (B) with polymethyl methacrylate. The absorbent resin composition consequently obtained was found to have a 
water content of 55.2% by weight 

Then, the absorbent resin composition was placed in a cylindrical vessel (1) measuring 10 cm in inside diameter 
55 and 10 cm in length, tightly sealed therein, and heat-treated in a furnace at 200 °C for one hour. After the heat treat- 
ment, the absorbent resin composition was found to have a water content of 53.8% by weight and a residual monomer 
content of 0.21 ppm. Subsequently, the absorbent resin composition was removed from the vessel, heat-treated in a 
fluidized-bed drying device at 90 °C for 2 hours, and sifted with a 20-mesh metallic screen to obtain a thru-20 mesh 
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absorbent This absorbent was found to have a residual monomer content of 0.73 ppm. 

The working examples and controls described above support the following conclusion. For the purpose of decreas- 
ing the residual monomer content in an absorbent resin, it is very important that the amount of water existing during the 
addition of a substance capable of reacting with the residual monomer and the ratio of change in water content during 

5 the subsequent step of heat treatment should be retained within respectively specified ranges. No efficient decrease of 
the residual monomer content is attained when the amount of water to be added is unduly small or unduly large. Even 
if the amount of water to be added is optimum, the residual monomer content is not efficiently decreased when the 
absorbent resin is immediately dried. 

The efficiency with which the residual monomer content in an absorbent resin can be conspicuously exalted by 

io optimizing the amount of water existing during the addition of a substance capable of reacting with the residual mono- 
mer and performing the subsequent step of heat treatment while retaining the ratio of change in water content within a 
specific range. This invention produces an absorbent of highly safe quality containing virtually no residual monomer. 
Thus, it ensures stable and highly efficient production of an absorbent enjoying highly safe quality. 

For the purpose of decreasing the residual monomer content in an absorbent resin powder, the requirement that 

15 the amount of water existing during the addition of a substance capable of reacting with the residual monomer and the 
change in the water content during the subsequent step of heat treatment should remain within respectively specific 
ranges is very important and the temperature and duration of the heat treatment are also important No efficient 
decrease of the residual monomer content is obtained when the amount of water added is unduly small or unduly large. 
Even if the amount of water added is optimum, the residual monomer content is not efficiently decreased when the 

20 absorbent resin is immediately dried or it is dried at an unduly high temperature. 

From the results given above, "rt is concluded that the residual monomer content can be decreased with high effi- 
ciency by optimizing the amount of water added during the addition of a substance capable of reacting the residual 
monomer, carrying out the heat treatment while retaining the water content within a specific range, and subsequently 
performing the operation of drying at the lowest possible temperature. It has been ascertained that this invention pro- 

25 duces an absorbent resin containing virtually no residual monomer. Thus, this invention allows an absorbent resin of 
highly safe quality to be produced stably and efficiently. 

The absorbent of this invention has contained in an absorbent resin substantially no detectable residual monomer. 
None of the conventional techniques has succeeded in producing an absorbent of this high quality. By making the most 
of these characteristic properties, therefore, the absorbent or absorbent resin which is obtained by this invention can be 

30 ideally utilized in applications such as absorbent materials for disposable diapers, sanitary napkins, or other sanitary 
materials, water-retaining materials for medical treatments, water-retaining materials for agronomic operations, and 
desorbing materials for various industries which invariably necessitate the ability to absorb water or the ability to retain 
water. 

35 Claims 

1 . A method for treating an absorbent resin comprising (a) a step of adding to an absorbent resin powder a substance 
capable of reacting with the residual monomer in the absorbent resin thereby forming an absorbent resin composi- 
tion having a water content in the range of 1 0 to 70% by weight and (b) a step of heat-treating the absorbent resin 

40 composition, characterised in that the heat treatment is carried out at a temperature in the range of 100° to 200°C 
for not less than 10 minutes while keeping the ratio of change in water content of the absorbent resin composition 
not higher than 20%. 

2. A method as claimed in Claim 1 , characterised in that the absorbent resin powder is a partially neutralized cross- 
45 linked polyacrylic acid. 

3. A method as claimed in Claim 1 or Claim 2. characterised in that the substance capable of reacting with the residual 
monomer in the absorbent resin powder is at least one member selected from nitrogen-containing compounds, sul- 
furous acid (and salts thereof), hydrogen sulfite (and salts thereof), phosphorous acid (and salts thereof), pyrosul- 

50 furous acid (and salts thereof), hypophosphorous acid (and salts thereof), and thiosutfuric acid (and salts thereof). 

4. A method as claimed in Claim 3, characterised in that the substance capable of reacting the residual monomer in 
the absorbent resin powder is at least one reducing substance selected from sulfurous acid (and salts thereof), 
hydrogen sulfite (and salts thereof), pyrosulfurous acid (and salts thereof), and thiosutfuric acid (and salts thereof). 

55 

5. A method as claimed in any preceding Claim, characterised in that the absorbent resin treated in step (a) has a 
water content in the range of 20 to 60% by weight. 
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6. A method as claimed in any preceding Claim, characterised in that the ratio of change in water content in step (b) 
is not higher than 10%. 

7. A method as claimed in any preceding Claim, characterised in that the temperature of heat treatment in step (b) is 
5 in the range of 120 to 180°C. 

8. A method as claimed in any preceding Claim, characterised in that the period of the heat treatment in step (b) is in 
the range of 1 0 minutes to 1 0 hours. 

io 9. A method as claimed in any preceding Claim, characterised in that the heat treatment in step (b) is carried out in a 
tightly closed state and/or under an atmosphere of high humidity. 

10. A method as claimed in any preceding Claim, characterised in that the absorbent resin composition at step (a) fur- 
ther contains at least one additive selected from water-insoluble particulate substances, surfactants, and organic 

is solvents. 

1 1 . A method for the production of an absorbent resin comprising (a) a step of adding to an absorbent resin powder a 
substance capable of reacting with a residual monomer in the absorbent resin powder thereby forming an absorb- 
ent resin composition having a water content in the range of 25 to 55% by weight, (b) a step of heat-treating the 

20 absorbent resin composition at a temperature in the range of 120 to 200°C for a period of not less than 10 minutes 
while retaining the water content of the absorbent resin composition in the range thereby obtaining a processed 
absorbent resin, and (c) a step of drying the processed absorbent resin at a temperature not exceeding 120°C. 

12. A method as claimed in Claim 1 1 , characterised in that the absorbent resin powder is a partially neutralized cross- 
es linked polyacrylic acid. 

13. A method as claimed in Claim 11 or Claim 12, characterised in that the substance capable of reacting with the 
residual monomer in the absorbent resin powder is at least one member selected from nitrogen-containing com- 
pounds, sulfurous acid (and salts thereof), hydrogen sulfite (and salts thereof), phosphorous acid (and salts 

30 thereof), pyrosuifurous acid (and salts thereof), hypophosphorous acid (and salts thereof), and thiosulfuric acid 
(and salts thereof). 

14. A method as claimed in Claim 13, characterised in that the substance capable of reacting the residual monomer in 
the absorbent resin powder is at least one reducing substance selected from sulfurous acid (and salts thereof), 

35 hydrogen sulfite (and salts thereof), pyrosuifurous acid (and salts thereof), and thiosulfuric acid (and salts thereof). 

15. A method as claimed in any of Claims 1 1 to 14. characterised in that the temperature of the heat treatment in step 

(b) is in the range of 150 to 170°C. 

40 1 6. A method as claimed in any of Claims 1 1 to 1 5, characterised in that the period of the heat treatment in step (b) is 
in the range of 1 0 minutes to 1 0 hours. 

1 7. A method as claimed in any of Claims 1 1 to 1 6, characterised in that the temperature of the drying treatment in step 

(c) is in the range of 50 to 1 00°C. 

45 

1 8. A method as claimed in Claim 1 7, characterised in that the drying temperature in step (c) is in the range of 60°C to 
80°C. 

19. A method as claimed in any of Claims 11 to 18. characterised in that the absorbent resin composition at step (a) 
so further contains at least one additive selected from water insoluble particulate substances, surfactants, and organic 

solvents. 

20. A method as claimed in any of Claims 1 1 to 19, characterised in that the drying in step (c) is carried put until the 
water content reaches at most 15% by weight. 

55 

21. An absorbent comprising an absorbent resin with a residual monomer content in the range of 0.01 to 2 ppm. 

22. An absorbent as claimed in Claim 21 . characterised in that the absorbent resin is a partially neutralized cross-linked 
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polyacrylic acid. 

23. An absorbent as claimed in Claim 21 or Claim 22, characterised in that it further comprises at least one additive 
selected from water-insoluble particulate substances, surfactants, and organic solvents. 

Patentanspruche 

1 . Verfahren zur Behandlung eines absorbierenden Harzes, aufweisend 

(a) einen Schritt, bei dem eine Substanz zu einem absorbierenden Harzpulver zugegeben wird, die dazu fahig 
ist, mit dem Restmonomeren absorbierenden Harzpulver zu reagieren und dabei eine absorbierende Harzzu- 
sammensetzung zu Widen, die einen Wassergehalt im Bereich von 10 bis 70 Gew.-% hat und 

(b) einen Schritt einer Warmebehandlung der absorbierenden Harzzusammensetzung, dadurch gekenn- 
zeichnet, daB die Warmebehandlung bei einer Temperatur im Bereich von 100° bis 200°C nicht kurzer aJs 10 
Minuten ausgefuhrt wird, wahrend die Anderung des Anteils im Wassergehalt der absorbierenden Harzzusam- 
mensetzung nicht hOher als 20 % ist 

2. Verfahren gemaB Anspruch 1 , dadurch gekennzeichnet, daB das absorbierende Harzpulver eine teilneutralisierte, 
vernetzte Polyacrylsaure ist. 

3. Verfahren gemaB Anspruch 1 oder 2, dadurch gekennzeichnet, daB die Substanz, die dazu fahig ist, mit dem Rest- 
monomeren in dem absorbierenden Harzpulver zu reagieren. zumindest ein Mitglied ausgewahlt aus stickstoffent- 
haltenden Verbindungen, schwefliger Saure (sowie deren Salzen), Hydrogensulfit (und dessen Salze), 
phosphoriger Saure (sowie deren Salzen), pyroschwefliger Saure (sowie deren Salzen), hypophosphoriger Saure 
(sowie deren Salzen) und Thioschwefelsaure (sowie deren SaJzen) ist. 

4. Verfahren gemaB Anspruch 3, dadurch gekennzeichnet, daB die Substanz, die dazu fahig ist, mit dem Restmono- 
meren im absorbierenden Harzpulver zu reagieren, zumindest eine reduzierende Substanz ausgewahlt aus 
schwefliger Saure (sowie der Salzen) Hydrogensulfit (sowie dessen Salzen), pyroschwefliger Saure (sowie deren 
Salzen) und Thioschwefelsaure (sowie deren Salzen) ist. 

5. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet. daB das in 
Schritt (a) behandelte absorbierende Harz einen Wassergehalt im Bereich von 20 bis 60 Gew.-% hat. 

6. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB der Anteil 
der Anderung im Wassergehalt in Schritt (b) nicht hOher als 10 % ist. 

7. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB die Tem- 
peratur bei der Warmebehandlung in Schritt (b) im Bereich von 120 bis 180°C liegt. 

8. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB die Zeit- 
spanne fur die Warmebehandlung in Schritt (b) im Bereich von 1 0 Minuten bis 10 Stunden liegt. 

9. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB die War- 
mebehandlung in Schritt (b) in dicht geschlossenem Zustand und/oder unter einer Atmosphare mit hoher Feuch- 
tigkert ausgefOhrt wird. 

10. Verfahren gemaB einem oder mehreren der vorhergehenden AnsprOche, dadurch gekennzeichnet, daB die absor- 
bierende Harzzusammensetzung gemaB Schritt (a) desweiteren zumindest ein Additiv enthalt, ausgewahlt wird 
aus wasserunloslichen, feinteiligen Substanzen, Tensiden und organischen Losungsmitteln. 

1 1 . Verfahren zur Herstellung eines absorbierenden Harzes, aufweisend 

(a) einen Schritt, bei dem eine Substanz zu einem absorbierenden Harzpulver zugegeben wird, die dazu fahig 
ist, mit einem Restmonomeren in dem absorbierenden Harzpulver zu reagieren und dabei eine absorbierende 
Harzzusammensetzung zu bilden wird, die einen Wassergehalt im Bereich von 25 bis 55 Gew.-%, 

(b) einen Schritt einer Warmebehandlung der absorbierenden Harzzusammensetzung bei einer Temperatur 
von 120 bis 200°C fur einen Zeitraum von nicht weniger als 10 Minuten, wahrend der Wassergehalt der absor- 
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bierenden Harzzusammensetzung in dem Bereich gehalten wird, so daB ein bearbeitetes absorbierendes 
Harz erhalten wird, 

(c) einen Schritt des Trocknens des bearbeiteten absorbierenden Harzes bei einer Temperatur. die 1 20°C nicht 
Obersteigt. 

12. Verfahren gemaB Anspruch 1 1 , dadurch gekennzeichnet, daB das absorbierende Harzpulver eine teilweise neutra- 
lisierte, vernetzte Polyacrylsaure ist 

13. Verfahren gemaB Anspruch 1 1 Oder Anspruch 12, dadurch gekennzeichnet, daB die Substanz, die dazu fahig ist. 
mit dem Restmonomeren in dem absorbierenden Harzpulver zu reagieren, zumindest ein Mitglied ausgewahlt aus 
stickstoffenthaitenden Verbindungen, schwefliger Saure (sowie deren Salzen), Hydrogensulfit (sowie dessen Sal- 
zen), phosphorige Saure (sowie deren Salzen), pyroschwefliger Saure (sowie deren Salzen), hypophosphoriger 
Saure (sowie deren Salzen) und Thioschwefelsaure (sowie deren Salzen) ist. 

14. Verfahren gemaB Anspruch 13, dadurch gekennzeichnet. dafl die Substanz, die dazu fahig ist, mit dem Restmo- 
nomeren in dem absorbierenden Harzpulver zu reagieren, zumindest eine reduzierende Substanz ausgewahlt aus 
schwefliger Saure (sowie deren Salzen), Hydrogensulfit (sowie dessen Salzen), pyroschwefliger Saure (sowie 
deren Salzen) und Thioschwefelsaure (sowie deren Salzen) ist 

15. Verfahren gemaB einem Oder mehreren der Anspruche 11 bis 14. dadurch gekennzeichnet, daB die Temperatur 
der Warmebehandlung in Schritt (b) in dem Bereich zwischen 150 und 170°C liegt. 

16. Verfahren gemaB einem Oder mehreren der Anspruche 1 1 bis 15, dadurch gekennzeichnet, daB der Zeitraum fur 
die Warmebehandlung in Schritt (b) im Bereich von 10 Minuten bis 10 Stunden liegt. 

17. Verfahren gemaB einem Oder mehreren der AnsprOche 11 bis 16. dadurch gekennzeichnet, daB die Temperatur 
der Trocknungsbehandlung in Schritt (c) im Bereich von 50 bis 100°C liegt. 

18. Verfahren gemaB Anspruch 17, dadurch gekennzeichnet. daB die Trocknungstemperatur in Schritt (c) im Bereich 
von 60°C bis 80°C liegt. 

19. Verfahren gemaB einem Oder mehreren der Anspruche 1 1 bis 18. dadurch gekennzeichnet, daB die absorbierende 
Harzzusammensetzung gemaB Schritt (a) desweiteren zumindest ein Additiv enthart, ausgewahlt aus wasserun- 
loslichen, feinteiligen Substanzen, TenskJen und organischen Losungsmrtteln. 

20. Verfahren gemaB einem oder mehreren der AnsprOche 1 1 bis 19, dadurch gekennzeichnet, daB das Trocknen in 
Schritt (c) solange ausgefOhrt wird, bis der Wassergehalt hochstens 15 Gew.-% erreicht 

21. Absorber, der ein absorbierendes Harz mit einem Restmonomergehalt im Bereich von 0,01 bis 2 ppm aufweist. 

22. Absorber gemaB Anspruch 21 . dadurch gekennzeichnet. daB das absorbierende Harz eine teilweise neutralisierte 
vernetzte Polyacrylsaure ist 

23. Absorber gemaB Anspruch 21 Oder Anspruch 22, dadurch gekennzeichnet, daB er desweiteren zumindest ein 
Additiv aufweist, ausgewahlt aus wasserunloslichen. feinteiligen Substanzen, Tensiden und organischen Losungs- 
mitteln. 

Revendications 

1. Precede pour le traitement d'une resine absorbante comprenant (a) une etape d'addition a une poudre de resine 
absorbante d'une substance capable de reagir avec le monomere residuel dans la resine absorbante permettant 
ainsi de former une composition de resine absorbante ayant une teneur en eau dans la plage de 10 a 70 % en 
poids, et (b) une etape de traitement thermique de la composition de resine absorbante, caracterise en ce que le 
traitement thermique s'effectue a une temperature dans la plage de 100 a 200°C pendant une duree non inferieure 
a 1 0 minutes tout en maintenant le rapport de changement de teneur d'eau de la composition de resine absorbante 
non superieura20 %. 

2. Precede selon la revendication 1 , caracterise en ce que la poudre de resine absorbante est un acide polyacrylique 
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r£ticul6 parti ellement neutralise. 

3. Precede selon la revendication 1 ou la revendication 2, caracterise en ce que la substance capable de reagir avec 
le monomere r6siduel dans la poudre de resine absorbarrte est au moins un element choisi a partir de composes 

5 corrtenant de I'azote, de I'acide sulfureux (et ses 6els), du sulfite d'hydrogene (et ses sels), de I'acide phosphoreux 

(et ses sels). de I'acide pyrosulfureux (et ses sels), de I'acide hypophosphoreux (et ses sels) et de I'acide thiosul- 
furique (et ses sels). 

4. Proc6d6 selon la revendication 3. caracterise en ce que la substance capable de faire reagir le monomere r6siduel 
10 dans la poudre de resine absorbante est au moins une substance reductrice choisie a partir d'acide sulfureux (et 

ses sels), du sulfite d'hydrogene (et ses sels), de I'acide pyrosulfureux (et ses sels) et de I'acide thiosulfurique (et 
ses sels). 

5. Precede selon Tune queiconque des revendications precedentes, caracterise en ce que la resine absorbante trai- 
ls t6e a retape (a) a une teneur en eau dans la plage de 20 a 60 % en poids. 

6. Procede selon Tune queiconque des revendications precedentes, caracterise en ce que le rapport de changement 
de la teneur en eau a I'etepe (b) n'est pas superieur a 1 0 %. 

20 7. Precede selon Tune queiconque des revendications precedentes, caracterise en ce que la temperature de traite- 
ment thermique a l'6tape (b) se situe dans la plage de 1 20 a 1 80°C. 

8. Precede selon I'une queiconque des revendications precedentes, caracterise en ce que la p6riode de traitement 
thermique a l'6tape (b) se situe dans la plage de 10 minutes a 10 heures. 

25 

9. Precede selon Tune queiconque des revendications precedentes, caracterise en ce que le traitement thermique a 
retape (b) s'effectue a l'6tat entierement ferm6 et/ou sous une atmosphere d'humidite eievee. 

1 0. Precede selon Tune queiconque des revendications precedentes, caracterise en ce que la composition de resine 
30 absorbarrte a retape (a) contient de plus au moins un additrf choisi a partir de substances particulates insolubles 

dans I'eau, d'agents tensioactifs et de solvants organiques. 

11. Precede pour la production d'une resine absorbante comprenant a) une etape d'addition a une poudre de resine 
absorbarrte d'une substance capable de reagir avec un monomere residuel dans la poudre de r6sine absorbante 

35 permettant ainsi de former une composition de resine absorbante ayarrt une teneur en eau dans la plage de 25 a 
55 % en poids, (b) une etape de traitement thermique de la composition de r6sine absorbante a une temperature 
dans la plage de 120 a 200°C pendant une duree non irrferieure a 10 minutes tout en conservant la teneur en eau 
de la composition de resine absorbante dans la plage permettant d'obtenir une resine absorbante traitee. et (c) une 
etape de sechage de la resine absorbante traitee a une temp6rature ne d6passant pas 120°C. 

40 

12. Proced6 selon la revendication 1 1 , caract6ris6 en ce que la poudre de r6sine absorbante est un acide polyacryli- 
que reticule parti ellement neutralise. 

13. Precede selon la revendication 11 ou la revendication 12, caractensg en ce que la substance capable de reagir 
45 avec le monomere r6siduel dans la poudre de r6sine absorbante est au moins un 6l§ment choisi a partir de com- 
poses corrtenant de I'azote. d'acide sulfureux (et ses sels), de sulfite d'hydrogene (et ses sels). d'acide phospho- 
reux (et ses sels), d'acide pyrosulfureux (et ses sels), d'acide hypophosphoreux (et ses sels) et d'acide 
thiosulfurique (et ses sels). 

so 14. Precede selon la revendication 13, caracterisg en ce que la substance capable de faire reagir le monomere resi- 
duel dans la poudre de resine absorbante est au moins une substance reductrice choisie a partir d'acide sulfureux 
(et ses sels), de sulfite d'hydrogene (et ses sels), d'acide pyrosulfureux (et ses sels) et d'acide thiosulfurique (et ses 
sels). 

55 15. Precede selon I'une queiconque des revendications 11 a 14, caract6rise en ce que la temperature du traitement 
thermique a I'etape (b) se situe dans une plage de 1 50 a 1 70°C. 

16. Proced6 selon I'une queiconque des revendications 1 1 a 15, caract£ris6 en ce que la periode de traitement ther- 
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mique a l'6tape (b) se situe dans une plage de 10 minutes a 10 heures. 

17. Proc6d6 selon Tune quelconque des revendications 11 a 16, caract6ris6 en ce que la temperature du traitement 
thermique de s6chage a l*6tape (c) se situe dans la plage de 50 a 100°C. 

5 

18. Proc6d6 selon la revendication 17, caract6ris§ en ce que la temperature de sechage a l*6tape (c) se situe dans la 
plage de 60 a 80°C. 

19. Precede selon Tune quelconque des revendications 1 1 a 18, caracte>is£ en ce que ia composition de resine absor- 
10 bante a retape (a) contient de plus au moins un additif choisi a parti r de substances particul aires insolubles dans 

I'eau. d'agents tensioactifs et de soivants organiques. 

20. Precede selon Tune quelconque des revendications 1 1 a 19, caracterise en ce que le sechage a I'dtape (c) s'effec- 
tue jusqu'a ce que la teneur en eau atteigne au plus 15 % en poids. 

21. Absorbant comprenant une resine absorbante ayant une teneur en monomere residuel dans la plage de 0.01 a 2 
ppm. 

22. Absorbant selon la revendication 21, caracteris6 en ce que la resine absorbante est un acide polyacrylique reticule 
20 partiellement neutralise. 

23. Absorbant selon la revendication 21 ou la revendication 22, caract6ris6 en ce qu'il comprend de plus au moins un 
additif choisi a partir de substances particulaires insolubles dans Teau, d'agents tensioactifs et de soivants organi- 
ques. 

25 
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